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Authors' abstract
We report the results of a randomized trial to assess the impact of an innovative ethics curriculum on the knowledge and confidence of 85 (3.6) . Confidence regarding procedural issues related to ethics was significantly higherfor the EI group than for the controls (4.0 v 2.8). Responses to a simulated case showed that significantly fewer house officers in the EI group would intubate a patientfor whom such therapy would be futile (EI=57 per cent, LI=87 per cent, Controls =82 per cent). We conclude that ethics education can have an impact on house officers' confidence and their responses to a simulated case, and that the EI was more effective than the LI. Such results have implications regarding the implementation of ethics education during residency.
Background
Medical ethics education during residency training has lagged behind the growth of such programmes for medical students (1) . Yet, both the American Board of Pediatrics and the American Board of Internal Medicine call for ethics education during residency and both groups test for competency in ethics in their certifying examinations (2, 3, 4) . Currently, less than half of all internal medicine residency training programmes in the US teach ethics as a formal part of their curriculum (5 (6) . Previous studies (7) have shown that physicians who have had ethics training in medical school feel better prepared to address ethical issues in practice than those who do not. We have recently reported that while most medical house officers in our programme report having had ethics education in medical school, their confidence in addressing ethical issues is strongly correlated with their ratings of the quality of that ethics education (8) . A study of paediatricians demonstrated an effect of ethics education during residency on paediatric residents' attitudes towards the resuscitation of certain critically ill children, but concluded that the residency experience itself had a more profound impact on such attitudes than did the ethics course (9) . A recent study has documented immediate improvements in the selfassessed knowledge and skills of medical residents regarding advance directives after a two-hour training session using simulated patients (10 The confidence scale was modelled on the work of Bandura et al (11) , and assessed, on a five-point spread, house officers' confidence in 1) recognising ethical problems; 2) making decisions about ethical problems; 3) explaining these decisions; 4) obtaining genuine informed consent; 5) knowing how to proceed when the patient is incompetent; 6) addressing ethical issues in the care of the terminally ill. Scores for the scale were obtained by summing responses to the six items, and dividing by six, for a range of one (low confidence) to five (high confidence). Cronbach's alpha (a method of measuring internal consistency) for the six-item confidence scale was 0-76 for the survey sample. A subscale consisting only of the last two confidence items (caring for the incompetent and the terminally ill) became evident in factor analysis. Conceptually, these two items seemed to reflect confidence in more practical and procedural matters related to ethics, while the first four items related better to matters which were more abstract and related to communication skills. Scores for this subscale were obtained by summing the responses to these two items and dividing by two. Cronbach's alpha for this subscale was 074 for the survey sample.
2: Simulated case
The final section of the questionnaire described in detail the case of a 48-year-old man with his second documented recurrence of squamous cell carcinoma of the oesophagus, status post both surgery and maximal radiation therapy, who developed a Boerhaave syndrome and presented with fever and respiratory distress (P02 of 55 mm Hg on a 100 per cent facemask) in the emergency room. The case was designed to convey a situation of therapeutic futility. Respondents were asked to imagine that they were the doctor caring for the patient and to select, from among the following choices, the course of action they would elect to take: 1) intubate the patient; 2) ask the patient whether he wants 'heroic' measures; 3) neither intubate nor elicit patient preferences, but admit to the floor with 02, antipyretics, and morphine.
Statistical analysis Dichotomous outcomes were compared using the chi-square or Fisher's exact test as appropriate. Knowledge scores were compared using the Student's t-test. Confidence scales were compared using the Wilcoxon rank-sum test.
RESULTS
Firms did not differ significantly in age, gender, race, religion, or postgraduate year (see Table 1 ). However, the perceived quality of medical school ethics education did differ significantly among the firms (p<0 05). In one of the two control firms (C 1), only 15 (8) .
Confidence in addressing ethical issues Confidence was also measured by questionnaire one month after the last session took place for the intervention groups. The overall confidence scores for the control groups were C1=3 4 and C2=3 8. The confidence scores were 3 9 for the LI group, and 3-8 for the EI group. The confidence score for the aggregate intervention group (LI+EI) was 3 9, which was significantly higher than the total controls (3-6, P<0 05). Since the groups were not equivalent in previous training, and since our earlier work has shown that the perceived quality of medical school ethics training is a strong predictor of confidence in addressing ethical problems, we stratified by previous training in order to assess the effect of the ethics education intervention independent of the previous training. These results are shown in Table 2 . It is evident that the intervention during residency was associated with a significantly higher confidence for the EI group compared to controls (3-7 v 3 3, P<0 05), but only for those who reported a poorer preparation in medical school. Among those reporting that their background was 'excellent', confidence was uniformly high for all groups.
In addition, we looked at the subscale of confidence related only to practical and procedural concerns (confidence in knowing how to proceed when a patient is incompetent and in addressing ethical issues in the care of the terminally ill). There were no statistically significant differences between the two control groups in procedural confidence. The aggregate procedural confidence score for the control groups (TC) was 2-8. The score for the LI group was 3 5, and the score for the EI group was 4 0. This latter score was significantly higher than the controls (P<0 05). These results are shown in Figure 1 .
Simulated case There were no differences between the two control firms or between the total control group and the LI group. However, house officers in the El group were significantly less likely either to intubate immediately or to elicit patient preferences regarding intubation when compared to all other groups (P<0 05). Fortythree per cent of the EI group elected instead to admit the patient to the floor with 02, antipyretics, and morphine (Table 3) . (6) . Nonetheless, the evaluation of the impact of new and evolving ethics curricula can help to guide future curricular development. And the demonstration of a positive effect of ethics education supports arguments in favour of more widely implementing formal ethics education in residency training.
The findings with respect to confidence suggest that house officers who report having received an 'inadequate' or 'barely adequate' ethics education in medical school are likely to experience an increase in their confidence in addressing ethical problems if they have a formal ethics education programme during residency. Interestingly, those who report an 'excellent' background in medical school seem already to be confident about their ability to address ethical problems in residency, and this high confidence persists regardless of the ethics education they receive as residents. Unfortunately, only a minority (37 per cent) of house officers reported that their background was 'excellent', and 0 per cent reported that their previous training was 'so good that no further training is necessary'. This suggests a need to continue ethics education beyond the medical school years into residency. In particular, house officers' confidence regarding procedural skills related to ethics was positively affected by the intervention. It may be the case that these aspects of medical ethics are best taught during residency.
Since confidence has been shown to predict behaviour (11, 12) , an improvement in confidence is considered a favourable result of the intervention. Unfortunately, we cannot test the confidencebehaviour hypothesis in relation to individual physicians in the present study. Because of an ethical obligation to preserve the anonymity of the house officers' responses, we do not have the data with which to associate the confidence scores of individual house officers with their individual practice patterns. However, data from a corollary study we are conducting indicate that, in the aggregate, house officers who receive extensive ethics education not only have higher confidence, but also perform in a superior fashion when addressing ethical issues in the care of patients with orders not to resuscitate (13) . We are continuing to investigate the effects of ethics education on the actual practices of medical house officers.
The intervention also had a significant effect on the house officers' responses to the simulated case. There is a growing consensus in the medical ethics literature that biomedically futile interventions (which can neither cure nor sustain life) need not be offered to patients, and that it is not necessary that patients grant permission to withhold such futile therapy (14, 15, 16, 17) . This topic arose in the context of several of the case discussions held with the EI group, and thus it is not surprising that this group was significantly more likely to choose neither to intubate nor to elicit the preferences of a patient for whom intubation could not possibly offer more than hours to days of additional life. While this is only a simulated case, it does suggest that the house officers in the EI group would have a different initial approach to such a patient in their practice. Berseth and Durand (9) found that the experience of residency training itself had an important effect upon the attitudes of paediatric house officers regarding a simulated case involving the ethics of resuscitation. They used non-paediatric house officers as their controls with a before-after testing protocol. Our design does not allow us to assess whether the residency experience had a comparable effect on the house officers in our study. Nonetheless, the randomized design of our study supports the inference that the changes seen were the result of our intervention, since the residency experience is otherwise comparable for all the internal medicine firms at our institution.
The data indicate that the intervention had more impact upon house officers' confidence and responses to a simulated case than upon knowledge. Knowledge scores ranged from 53 per cent to 58 per The study is limited by the fact that these results are from a single institution, but a controlled trial of this sort would have been inordinately difficult to conduct as a multi-centre study. The small number of house officers is a further limitation, but this does not so much limit our ability to interpret the positive results we report as limit our ability to detect small differences, since our statistical power (,B) to detect a 
